Introduction
frailty syndrome, also defined as weakness syndrome, friability syndrome, fragility syndrome and exhaustion of reserves [1, 2] , is a dynamic state characterized by a reduction of homeostatic reserves [3] and diminished resistance to stress factors caused by the lowered capacity of the body systems [4] . the syndrome has a negative impact on the entire body of the elderly [5] . It is expressed through weight loss as a result of muscle mass reduction (sarcopenia), malnutrition, impaired balance, mobility problems, weakening of strength and endurance, slowdown of motor skills and a decrease in physical activity [2, 4] . these disorders lead to a significant deterioration in the quality and satisfaction with life, intensification of symptoms of depression [3, 6] , an increased risk of falls, the need to use the help of others, disability, frequent hospitalizations and, ultimately, death [7] .
there are three distinctive stages of frailty syndrome:
-pre-frail: clinically silent, physiological reserves of the body are on the verge of exhaustion, but are still sufficient to appropriately respond to pathogenic stimuli (acute illness, trauma, stress); a chance of complete recovery; -frailty: recovery in the event of a new, acute illness, trauma or stress is slow and incomplete; functional reserves of the body are not sufficient to fully recover; -complications of frailty syndrome: a significant increase in the risk of falls, functional disability leading to invalidity, polypharmacy, an increased incidence of hospitalizations, cross infections, institutionalization and, ultimately, the patient's death [8] [9] [10] .
Epidemiology
Studies conducted in europe show that the incidence of frailty syndrome varies -from 5.8% in Switzerland to 27% in Spain [11] . dutch scientists have estimated the incidence of fragility syndrome among people over 65 years of age at 19%, while in the Spanish study of the population over 70 years of age, this figure was approximately 20% [12] .
research of the American population reported the incidence of frailty syndrome in the age group 65+ at 7%, and among those 80+ at 30% [13] . Other data from the United States revealed the presence of the syndrome in 3.9% of those aged 65-74 and in 25% among individuals aged 85 years and above. It occurs much more often in women (8%) than in men (5%) [11] .
According to data, in the Polish population, the condition occurs in up to 40% of individuals aged 64-71 years [14] .
frailty syndrome often leads to death in the elderly. research conducted in the United States in the years 1998-1999 indicated frailty syndrome as a cause of death in 27.9% of cases. for comparison, during this time, 21 .4% of subjects died of internal organ failure, 19.3% of cancer and 13.8% of dementia [15] .
Risk factors
Although the syndrome was reported in young patients of intensive care units [16] , it has been finally accepted that old age is a significant risk factor for this disease [17] . With age, the susceptibility to stress factors increases, and physiological body reserves diminish, which contributes to the development of frailty syndrome [18] . great significance is attributed to genetic and environmental factors, as well as lifestyle and comorbidities [17] .
Pathophysiology Proper cooperation between the immune and hormonal system is necessary to maintain homeostasis of the body [19, 20] . In the elderly, dysfunctions of the immune system lead to an increased secretion of inflammatory markers. the susceptibility of the body to infections also increases, and permanent maintenance of inflammation contributes to numerous complications, such as chronic renal disease, cardiovascular disease, Alzheimer's disease and diabetes, as well as other pathologies associated with aging of the body [20, 21] . A characteristic feature of frailty syndrome is the presence of coagulation and nutrition disorders (malnutrition, anorexia), as well as cognitive disorders as a result of chronic inflammation [2, 15] .
A decrease in the secretion of growth hormone, insulin-like growth factor Igf-1 [18] and the concentration of sex steroids (oestrogen, androgen, testosterone and dhea) leads to disruption in the growth and regeneration of cells, a reduction of muscle mass and strength (sarcopenia), as well as a lowering of bone mineral density (osteopenia) [1, 17, 19, 22] . Sarcopenia, which is one of the major disturbances in frailty syndrome, is defined as the progressive loss of muscle mass and strength. A key role here is played, however, by muscle strength, which explains the fact that frailty syndrome occurs even in obese patients [2, 15] . Malnutrition in frailty syndrome causes: impaired immunity and function of the whole body, decreased muscle strength and psychomotor performance, as well as nutritional deficiencies. Additionally, sarcopenia and osteopenia, leading to osteoporosis, increase the risk of falls and injuries. Disability intensifies, as well as dependence on others. Patients often end up in long-term care facilities or die of complications [23, 24] .
Diagnostics
A plurality of scales is used to diagnose frailty syndrome. One of these is the fried scale [25] . It consists of five criteria, wherein the presence of three constituents confirms the diagnosis of frailty syndrome, while the presence of one or two indicates the risk of frailty syndrome [4] . [27] . Another scale is the 7-step rockwood scale, which assesses the activity and independence of the elderly:
1. Very efficient -strong, physically active, energetic, well-motivated 2. efficient -less efficient than in point 1 in the absence of the active disease 3. efficient with the coexisting disease treated 4. Visibly sensitive with symptoms of the coexisting disease 5. Mild weakness -requires help from others in daily activities 6. Moderate weakness -requires assistance in daily and care activities 7. Strong weakness -totally dependent on others in all aspects of daily life or terminally ill [28] to make a diagnosis of frailty syndrome, we also use the gfI Groningen Frailty Index, which evaluates: the ability of the patient to move, the efficiency of the senses of sight and hearing, nutritional status, co-morbidity, psychosocial aspects and physical fitness [27] . the questionnaire consists of 15 questions, and a positive response to 4 of them indicates the presence of frailty syndrome [29] .
The role of a family and caregivers
in the first phase of frailty syndrome, with no symptoms of disability, it is essential to operate in two directions. On the one hand, measures should be taken to diagnose the condition early, and on the other hand, to introduce actions that could stop the progression of frailty syndrome [30] . early detection of frailty syndrome and prevention of its consequences allow one to avoid complications and the loss of independence of the elderly [31] .
the involvement of the family and caregivers of the elderly in active participation in care plays a huge role in the prophylaxis of this disease and can help to prevent progression if the disease occurs [32] . Special attention of the family and caregivers of elderly patients should be paid to: chronic fatigue, slowing of gait and weight loss [33] . In addition, the first warning signs of frailty syndrome in the elderly may include: the beginning of difficulties with the performance of daily living activities (dressing, washing, preparing meals and independence when leaving the house), urinary incontinence, abnormal defecation and balance disorders, which are more frequent than previously, as well as falls and gait disturbance.
caregivers should also be aware of changes that may occur in the functioning of mental health. in patients with frailty syndrome, we can observe depression and sleep disorders [28] . the emergence of impaired memory, thinking, orientation, comprehension, learning and problems with associating and analysing information should also arouse the concern of caregivers [34] .
Most important aspects of prevention and treatment of frailty syndrome

Physical activity
One of the basic and most effective methods of prevention of frailty syndrome is physical activity [1, 35] . research shows a number of positive changes taking place in the body as a result of regular, properly chosen physical activity. its positive effects are especially emphasized on the musculoskeletal, endocrine and immune system [17, 36] . an increase of endurance and walking speed, a reduced risk of falls and improved well-being are some of the benefits physical exercise brings [36] . the duration of training for individuals with frailty syndrome should be 30-45 minutes a day and 45-60 minutes for individuals in the early stage of the disease [35] .
Physical activity in the elderly should consist of three main types of exercises: aerobic (endurance), strengthening and stretching. training should begin with a warm-up [37] and then move on to aerobic exercises that raise the heart rate and prepare the muscles for strength training. examples of aerobic exercise include walking in place, stationary cycling and climbing stairs [35] . the next step is resistance training, which increases the muscle mass and consequently the strength of muscles [38] . this involves making a series of movements using resistance, e.g. lifting weights [37] . another important aspect of training should be practicing balance and equilibrium: a walk along a straight line, putting one foot after the other, standing on one leg [35] . Stretching exercises should complete each physical training [35, 37] .
tai-chi is a form of the physical activity recommended by many scientists, which is safe and yields beneficial results. the calm, slow movements which are performed during the workout counteract the three components of frailty syndrome: weakness, slowdown of motor skills and low physical activity. it has been confirmed that regular practice of tai-chi reduced pain and joint stiffness, while increasing strength and flexibility and improving balance [39] . in the therapy have increased strength in their lower limbs, walking speed and physical activity, as well as improved energy balance [40] .
Diet
A proper diet is an essential factor in the prevention of the consequences of frailty syndrome [41] . the diet should be varied to avoid nutritional deficiencies. it is important to provide the appropriate amount of protein, whose recommended daily intake in the elderly is 1.2-1.5g/kg of body weight [42] . Leucine is an amino acid important for muscular tissue. it can be found in yellow cheese, beef, pork, veal, liver, salami, fish (tuna, sardines, halibut, mackerel, salmon, herring), as well as in soybeans, lentils, peas, beans, nuts (groundnuts, italian, pistachio), pumpkin seeds, sesame seeds and sunflower [43] . the diet should also include whole grain wheat and large amounts of vegetables and fruits [42] . Products with antioxidant properties, which support the defence against muscle damage, are blue-violet fruits (chokeberries, currants, berries), vegetable oils, vegetables, red wine, tea and cocoa. Omega-3 acids are important components, as they act in a multidirectional manner, i.e. they potentially have anti-inflammatory properties, reduce the risk of cardiovascular diseases and cognitive impairment, as well as display anti-cancer qualities. Omega-3 acids are found in oily marine fish (halibut, salmon, mackerel, herring, sardines) and seafood (shrimp, lobster). As part of a proper diet, it is also important to eat foods rich in vitamin D, such as oily fish, margarine fortified with vitamin D, mushrooms, egg yolk and liver. [42, 43] 
Supplementation of vitamin D
Supplementation of vitamin D deficiency in the body is one of the elements preventing the development of frailty syndrome. Proper supplementation can increase muscle strength, reduce the risk of falls [20] , fractures, premature deaths and improve the functional abilities of individuals at risk of frailty syndrome [44] . Under the influence of solar radiation, the human body produces vitamin D; however, this amount is very often insufficient [39] . the small amount of sun in the period from October to March in central europe contributes to vitamin d deficiency. Likewise, a diet deficient in vitamin d intensifies this deficiency [45] , leading to osteopathy, osteoporosis and bone reconstruction disorders [39] . In people over 65 years of age, vitamin d supplementation is recommended at a dose of 800-2000 iU/day for an entire year [1] . Obese individuals, depending on the degree of obesity, should take 1600-4000 IU/day all year round. the normal level of vitamin d in the body is 30-50 ng/ml (75-125 nmol/l) [46] . Studies have shown that patients with vitamin D levels lower than 60 mmol/l have a reduced range of motion and move more slowly [47] . Supplementation has a positive effect on the nervous and muscular system, maintaining balance, muscle strength and reducing the risk of falls [1] .
Prevention of frailty syndrome
frailty syndrome requires multi-directional prophylaxis. Apart from physical activity, diet and supplementation with vitamin D, we should pay attention to the treatment of co-morbidities, control the number and type of medications, their side effects and interactions [1] . An important role in the prevention of frailty syndrome is played by vaccinations [8, 48] , which are one of the basic elements of infectious disease prophylaxis. in elderly patients, infectious diseases tend to be more severe and lead to organ damage; it is thus recommended to vaccinate them against influenza, pneumococci, hepatitis B, chickenpox, tetanus and shingles [48] [49] [50] . In the prevention of frailty syndrome in the elderly, it is also relevant to reduce or completely eliminate biological, socio-economic and environmental stressors [17, 51] .
in the reduction of frailty syndrome, multi-disciplinary actions should include the physical, psychological and socio-economic realm [8] . As studies show, the support and care of a family is of great importance in the prevention of disabilities and frailty syndrome [51] .
Summary
frailty syndrome is a dynamic process involving all body systems of the elderly. it increases the risk of falls and hospitalization, is a cause of deterioration of disability and the loss of independence, as well as promotes premature death. therefore, at each stage of the disease, we should take measures appropriate to the health of the elderly. A key role in the prevention of frailty syndrome is played by physical exercise, diet and supplementation of deficiencies. these actions allow one to maintain proper functioning for the elderly and minimize the risk of frailty syndrome; in patients in the early stages of the disease, theses activities allow for the reversal of adverse changes in the body and for a full recovery. A proper approach to patients with frailty syndrome brings with it the chance to slow down the on-going process and to significantly reduce the risk of serious complications.
